The Stroop color-naming task is one of the most widely studied tasks involving the inhibition of a prepotent response, regarded as an executive function. Several studies have examined performance on versions of the Stroop task under conditions of acute sleep deprivation. Though these studies revealed effects on Stroop performance, the results often do not differentiate between general effects of sleep deprivation on performance and effects specifically on interference in the Stroop task. To examine the effect of prolonged wakefulness on performance on the Stroop task, we studied participants in a 40-h ''constant routine'' protocol during which they remained awake in constant conditions and performed a Stroop color-naming task every two hours. We found that reaction time was slowest when the color and word did not match (incongruent), fastest when the color and word did match (congruent), and intermediate when participants named the color of the non-word stimulus (neutral). Performance on all three trial types degraded significantly as a function of time awake. Extended wakefulness did not significantly change the additional time needed to respond when the color and word did not match (Stroop interference), nor did it change the amount of facilitation when color and word matched. These results indicate that one night of sleep deprivation influences performance on the Stroop task by an overall increase in response time, but does not appear to impact the underlying processes of interference or facilitation. The results suggest that the degree to which an ''executive function'' is affected by sleep deprivation may depend on the particular executive function studied and the degree to which it is subserved by the prefrontal cortex.
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Introduction
Sleep loss can have profound effects on human performance. In the laboratory setting, a variety of performance tasks have been shown to be affected by sleep deprivation (e.g., Drummond, Paulus, & Tapert, 2006; Durmer & Dinges, 2005; Harrison & Horne, 2000; Killgore et al., 2007; Lim & Dinges, 2008) . One widely-used task to determine the effect of sleep loss on performance is the Psychomotor Vigilance Task (PVT), a test of simple reaction time which measures the ability to sustain attention (Dinges & Powell, 1985) . Results from the PVT show that performance degrades with increasing wakefulness beyond the typical 16-h day, measured as increases in reaction time (RT) and response errors (Lim & Dinges, 2008) . Though the effects of sleep loss on the PVT are robust and consistent between experiments, it is less clear how sleep loss affects higher cognitive functions.
There is substantial evidence that the prefrontal cortex is particularly sensitive to sleep loss. Electroencephalographic (EEG) studies have demonstrated that increases in EEG theta activity associated with sleep deprivation are most evident in frontal brain regions (Finelli, Baumann, Borbély, & Achermann, 2000) . PET neuroimaging studies corroborate these findings, with results indicating decreased metabolism in the prefrontal cortex (PFC) with sleep deprivation (Thomas et al., 2000) . The vulnerability of the PFC to sleep loss has led to the hypothesis that tasks involving the PFC, such as tasks of executive function, should be highly sensitive to sleep loss (Harrison, Horne, & Rothwell, 2000) . Though results from many studies have supported this notion (Harrison & Horne, 1998 , 1999 Harrison et al., 2000; Horne, 1988) , many others have failed to demonstrate an influence of sleep loss on executive function (Fallone, Acebo, Arnedt, Seifer, & Carskadon, 2001; Sagaspe et al., 2006; Tucker, Whitney, Belenky, Hinson, & Van Dongen, 2010) . The tasks used to measure executive function have been varied. (e.g., tests of reaction time, response inhibition, divergent thinking, decision making). Thus, it is likely that elements of these tasks are subserved by different neural systems, which may be differently affected by sleep loss.
The Stroop task (Stroop, 1935) is generally regarded as a task involving executive function, because correct responses on the task require the inhibition of a prepotent response. There are several 0278-2626/$ -see front matter Ó 2011 Elsevier Inc. All rights reserved. doi:10.1016/j.bandc.2011.03.005
